Materials and methods

Solvents & reagents
All chemicals had the purification grade "for synthesis". Solvents used in synthesis, optical spectroscopy or analysis had the grade "HPLC" or "pro analysis". Water was deionized and ultrafiltrated by a Millipore Direct 8/16 from MERCK MILLIPORE. Unmodified DNA strands were obtained from METABION, which were already HPLC-purified and lyophilized. The DNA was dissolved in water and concentrations were determined spectrometric with a NANODROP ND-100 spectrophotometer.
NMR spectroscopy
The NMR spectra were recorded on a BRUKER Advance 500 in deutared solvent of the company EURISOTOP. Chemical shifts were reported in parts per million (ppm), relative to the standard tetramethylsilane (TMS,  = 0.00 ppm) and the spectrum was calibrated against the 1 H-residues of the deuterated solvents.
Optical spectroscopy
For all spectroscopic experiments semi-micro quartz glass cuvettes from STARNA (width 10 mm, volume 1.4 mL) were used and all spectra were recorded at 20 °C. Absorption spectra were recorded on a Cary 100 Bio from VARIAN. Circular dichroism was measured with a JASCO J-810 Spectropolarimeter and the peltier-element PTC-423S (50 nm/min, 4 accumulations).
Fluorescence and Excitation were recorded with a Fluoromax-3 from JOBIN-YVON with peltierelement LFI-3751. All samples were excited at 371 nm.
Synthesis and sample preparation Synthesis
The syntheses and properties of PedU [1] and PydAP [2] were previously reported. The spectroscopical data was identical to literature values.
Self-assembly experiments
Stock solutions of nucleoside-chromophore conjugates in DMSO (2.09 mM Pe-dU, 2.16 mM Py-dAp) were preparerd. According to the potential binding sites given by the sequence of the DNA template, 1.5 equivalents of Pe-dU and Py-dAp were added. In all experiments, a total concentration of 1.5 mM DNA template, 45 mM chromophore nucleosides and 2% DMSO (stock solution) was adjusted. The DNA-chromophore assemblies were prepared at room temperature as follows:
1. The DNA strands were dissolved in water (1.5 mM). (E1+E2) 2. Chromophore 1 from stock solution was added, vortexed and incubated for 1 h.
3. 10 min centrifugation (13,000 rpm). 4. Chromophore 2 from stock solution was added to the supernatant, shaken carefully and incubated for 1 h. 5. 10 min centrifugation (13,000 rpm). 6. The supernatant was used for optical spectroscopy. 
